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1	Introduction 

NR low band (LB) 4Rx requirements (REFSENS ΔRIB,4R) have been specified in RAN4 specifications where the operation is primarily targeted for FWA form factor [1] but not for handheld UE due to the commonly admitted implementation challenges to place additional one or two LB antennas into the already crowded space for handheld UE yet with acceptable radiative performance and isolation. In RAN #98-e meeting, despite the showcased Band n28 4Rx design for handheld UE [2] which had motivated the objective on “enhancements for 4Rx at low frequency band (< 1GHz)” in an approved work item [3], the concerns raised by several UE companies on LB 4Rx for handheld UE had called for a feasibility study process on this objective prior to the introduction of the LB 4Rx feature and any potential new requirement for handheld UE. Since then two RAN4 meetings had gone by, however, there was no new feasibility study result provided by any company. In RAN4 #106 meeting, despite it was concluded that “supporting 4Rx in low bands may be feasible at least for some handheld UE and complexity might be high or gain might be low for some other UE which is UE implementation dependent” [4], there has been no clear criteria on judging the feasibility. In our view, as adding two LB antennas into a fixed volume/space for handheld UE may impose reshaping and rearranging the placement of the existing antennas, the feasibility study should ensure other frequency bands and non-3GPP radios antenna performance would not be impacted. Unfortunately, such design and evaluation process can be a rather long-term project and is unlikely to be concluded in 6-month time frame as was proposed in the WID objective [5]. Since the existing LB 4Rx requirements specified for FWA form factor does not really prevent handheld UE from supporting the feature, we propose that there is no need to make any change for LB 4Rx requirements in the current specifications where the target FWA form factor is retained as the purported indication on the LB 4Rx implementation challenges for handheld UE as in contrast to FWA.                                                         
2 Discussion

Due to the concerns of implementation challenges to place additional two LB antennas into the already crowded space for handheld UE yet with acceptable radiative performance and isolation, the LB 4Rx feature for handheld UE as proposed in the “Motivation of low band enhancement for handheld UE” WID [2] was started with a feasibility study process which was intended to be closed in 6 months at this RAN4 meeting. However, since the start of the feasibility phase for the feature, two RAN4 meetings has gone by and there was no new feasibility study result provided by any company.  

Observation 1: In the past two RAN4 meetings, there was no new LB 4Rx for handheld UE feasibility study result provided by any company.

In RAN4 #106 meeting, despite it was concluded that “supporting 4Rx in low bands may be feasible at least for some handheld UE and complexity might be high or gain might be low for some other UE which is UE implementation dependent” [4], there has been no clear criteria on judging the feasibility. In our view, as adding two LB antennas into a fixed volume/space for handheld UE may impose reshaping and rearranging the placement of the existing antennas, the feasibility study should ensure other frequency bands and non-3GPP radios antenna performance would not be impacted. Unfortunately, such design and evaluation process can be a rather long-term project and is unlikely to be concluded in 6-month time frame.

Observation 2: There has been no clear criteria on judging the feasibility on LB 4Rx for handheld UE.

Proposal 1: The LB 4Rx for handheld UE feasibility should ensure other frequency bands and non-3GPP radios antenna performance would not be impacted.

Observation 3: The LB 4Rx for handheld UE feasibility study may involve new design and evaluation process for the entire phone which can be a rather long-term project and is unlikely to be concluded in 6-month time frame.

On the other hand, even the LB 4Rx requirements have only been specified for FWA form factor, it does not really prevent handheld UE from supporting the feature. Also, based on the Band n28 4Rx field test data presented in [2], it is certain that the network has already been supporting the LB 4Rx feature. Therefore, the argument that the operators may lack of interest in deploying LB 4Rx in their networks due to insignificant number of FWA devices in the field does not seem to be justified.

Observation 4: Even the LB 4Rx requirements have only been specified for FWA form factor, it does not really prevent handheld UE from supporting the feature.

Based on the assessments above, we propose that there is no need to make any change for the LB 4Rx requirements in the current specifications where the target FWA form factor is retained as the purported indication on the LB 4Rx implementation challenges for handheld UE as in contrast to FWA.

Proposal 2: The LB 4Rx requirements targeted for FWA form factor is retained in RAN4 specifications as the purported indication on the LB 4Rx implementation challenges for handheld UE as in contrast to FWA.
3	Conclusion

In this contribution, we propose that there is no need to make any change for LB 4Rx requirements in the current specifications where the target FWA form factor is retained as the purported indication on the LB 4Rx implementation challenges for handheld UE as in contrast to FWA.

Observation 1: In the past two RAN4 meetings, there was no new LB 4Rx for handheld UE feasibility study result provided by any company.

Observation 2: There has been no clear criteria on judging the feasibility on LB 4Rx for handheld UE.

Proposal 1: The LB 4Rx for handheld UE feasibility should ensure other frequency bands and non-3GPP radios antenna performance would not be impacted.

Observation 3: The LB 4Rx for handheld UE feasibility study may involve new design and evaluation process for the entire phone which can be a rather long-term project and is unlikely to be concluded in 6-month time frame.

Observation 4: Even the LB 4Rx requirements have only been specified for FWA form factor, it does not really prevent handheld UE from supporting the feature.

Proposal 2: The LB 4Rx requirements targeted for FWA form factor is retained in RAN4 specifications as the purported indication on the LB 4Rx implementation challenges for handheld UE as in contrast to FWA.
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